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ON  POEOUS BODIES  IN RELATION  TO  SOUND.
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We now assume that a region about x — 0, on one side of which (6) is applicable and on the other side of which (1) is applicable, may be taken so small relatively to the wave-length that the mean pressures are sensibly the same at the two boundaries, and that the flow into the region at the one boundary is sensibly equal to the flow out of the region at the other boundary. The equality of flow does not imply an equality of mean velocities, since the areas concerned are different. The mean velocities will be inversely proportional to the corresponding areas — that is, in the ratio cr:o- + 0-', if <r denote the area of the unperforated part of the wall corresponding to each channel. By (1) and (6) the connexion between the inside and outside motion is expressed by
We will denote the ratio of the unperforated to the perforated parts of the wall by g, so that g = er'/tr.   Thus,
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If #=0, & = &„, there is no reflection; if there are no perforations,, g—<x>'} and then B=l, signifying a complete reflection. In place of (7) we may write
°
which is the solution of the problem proposed. It is understood that waves which have once entered the wall do not return. When dissipative forces act, this condition may always be satisfied by supposing the channels long enough. The necessary length of channel, or thickness of wall, will depend upon the properties of the gas and upon the size and shape of the channels.
Even in the absence of dissipative forces there must be reflection, except in the extreme case g = 0.    Putting k = ka in (8), we have
If ff==l (that is, if half the wall be cut away), B-%, B2 = $, so that the reflection is but small. If the channels be circular, and arranged in square order as close as possible to each other, # = (4 — 7r)/7r, whence B = *121, j52= '015, nearly all the motion being transmitted.
It remains to consider the value of k The problem of the propagation of sound in a circular tube, having regard to the influence of viscosity and heat-conduction, has been solved analytically by Kirchhoff *, on the suppo-
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